Caloric restriction modulates early events in insulin signaling in liver and skeletal muscle of rat.
Mutations that extend life span in C. elegans suggest that the insulin/IGF-1 signaling (IS) pathway may play a key role in retarding aging and extending life span by caloric restriction (CR). To evaluate this hypothesis, male rats were subjected to either AL (ad libitum) or CR (40% from AL) for 2 and 25 months, and then the effects of CR on the early events in the IS pathway in liver and muscle were assessed. The results indicated that aging was accompanied by a significant decline in insulin receptor tyrosine phosphorylation (pY-IR) upon insulin stimulation in both tissues, which was correlated with a significant increase in the activity of protein tyrosine phosphatase 1B (PTP-1B). However, these alterations with age were attenuated by 25CR. Parallel changes observed in liver mRNA of CR rats were upregulated insulin receptor (IR), IGF-1R and IRS-1, but increased expression of IR mRNA was dissociated with the IR protein in 25CR rats. The expression of liver mRNAs involved in lipid metabolism was also analyzed. In contrast to 25AL rats, the expression of mRNAs for PPARs (alpha, delta, and gamma) was significantly increased in 25CR rats. SREBP-1c and fatty acid synthase were reduced, and other genes were increased, including hormone-sensitive lipase and PGC-1 by CR. The data suggest that the normal function of insulin receptor in liver and muscle is required for successful aging. An altered expression of transcription of a number of genes involved in lipid metabolism may also contribute to modulation of the IS pathway by CR.